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Problern 5;

{5%0)(a) Sketeh the output characteristics 1. vs. V- of the PNP transistor
in Fig. 5(a), indicate the active, saturation, cutaff, and inverse active
regions on your plot,

(5%)k) Sketeh the outpul characteristics [ vs. V. of the PNP transistor
in Fig. 3(b}, indicate the active, saturation, and cutoff active regions
on your plol.

{3%}c ) Write the Ebers-Maoll equations and sketch mode] for an PNF

transisloT.

Problem g

(12%)(a) An Schottky-barrier diode formed on N-silicon is operating at JO0K, Given
Ny = 2=10"em ™, the aflinity of silican is 4.15eV, and the metal work
function is 4.9¢V. Detenmine: {17 the buili-in voltage, (it} the barrier height,
and (iii} the width of the deptetion layer with F;=0. Given kKT/q=0.026V, the

density of states in the conduction band M, = 322x10% em ™,

(3%)(by Why is the Schottky-barrler diode much faster, in switching, than the PN
diode?

Problem 7.
{10%) For a silicon P substeate doping M, = 10" cm”
inversion, calculate:  (a) the widih of the depletion layer, (k) the threshold

volinge.

! and at the onset of strong

Given: &; =11.7x8.85210 Y Fiem, £, = 394352107 Frem,
kTig=0026Y, A(300K)=1x10" em™, and the oxide thickness

¢, =90 Anpstroms=90x 10" om.

Problem §:
{10%) Determnine the latband veltage and the threshold voltage for an NMOS

silicon device that has N, = 4x10%cm ™ and uses SiQ, andan N* polysilicon

gate, given fixed oxide charge (2, = 5x 10 Clem’ | and the oxide thickness £, =200

Anpsiroms .
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